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Description 



This invention relates to piperazine derivatives, to processes for their preparation, to their use and to pharmaceuti- 
cal compositions containing them. The novel compounds act upon the central nervous system by binding to 5-HT 
receptors (as more fully explained below) and hence can be used as medicaments fa treating human and other mam- 
mals. 

Co-pending Application No EP-A-0395312, which was published after the filing date of the present application but 
claims an earlier priority date, relates to a class of piperazine derivatives. Some members of this class have been 
excluded (by a specific proviso) from the definition of the compounds of the formula I hereinbelow. 

The novel compounds of the invention are those of the general formula 



R 

R 2 



R 

3 r H 4 

CR-A-N ' N-R 

\_y 



(i) 



and the pharmaceutical^ acceptable acid addition salts thereof. 
In formula (I): 

A is an alkylene chain of 1 or 2 carbon atoms optionally substituted by one or more lower alky! groups, 
R is hydrogen or lower alkyl, 

R 1 is an aryl or heteroaryl radical, said "aryl" radical being an aromatic radical having 6 to 12 carbon atoms which 
may be optionally substituted by one or more substituents selected from lower alkyl. lower alkoxy, halogen, 
halo(lower)alkyl, nitro. amino, (lower)alkylamino di(lower)alkylamino, phenyl, halophenyi, (lower)alkylphenyl and 
(lower)aIkDxyphenyl and said "heteroaryl" radical being a mono or bicyclic radical containing up to 11 ring atoms 
and containing one or more oxygen, nitrogen or sulphur hetero ring atoms and being optionally substituted by one 
or more substituents selected from lower alkyl, lower alkoxy, halogen. halo(lower)alkyl, nitro. amino, 
(lower)alkylamino, di(lower)alkylamino, phenyl, halophenyi, (lowerjalkylphenyl and Oowerjalkoxyphenyl, 

R 2 is a mono a bicyclic heterocyclic radical containing one or more oxygen, nitrogen or sulphur hetero ring atoms 
and containing up to 10 carbon ring atoms provided that the mono or bicyclic heterocyclic radical is other than a 
radical of formula, 




O 



(where R 12 and R 13 are each lower alkyl or together with the carbon atom to which they are both attached repre- 
sent C 4 . 6 cydoalkyl, R 14 represents hydrogen, halogen, lower alkyl or lower alkoxy and Y is CO or SOa). 

R 3 is hydrogen or lower alkyl and 

R 4 is a aryl or heteroaryl radical, said "aryl" racfical being an aromatic radical having 6 to 12 carbon atoms which 
may be optionally substituted by one or more substituents selected from lower alkyl. lower alkoxy, halogen, 
halo{lower)alkyl, nitro. amino. (lower)aIkylamino ( di(tower)aIkytamino, phenyl, halophenyi. (lower)aIkylphenyl. 
(tower)alkoxyphenyl, hydroxy. hydroxy(lower)alkyl, -CONrM 6 (where R 5 and R 6 are each hydrogen or lower alkyl) 
or -NHS0 2 (lower)alkyl and said "heteroaryl" radical being a mono or bicyclic radical containing up to 1 1 ring atoms 
and containing one or more oxygen, nitrogen or sulphur hetero ring atoms and being optionally substituted by one 
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or more substituents selected from lower alkyt. tower alkoxy, halogen, halo(lower)alkyl, nitro, amino. 
(lower)alkylamino. di(lower)alkylamino, phenyl, halophenyl, (lower)alkylphenyt, (tower)alkoxyphenyl, hydroxy, 
hydroxy(lower)alkyi, -CONR 5 R 6 (where R 5 and R 6 are each hydrogen or lower alkyl) or -NHSOaOowerJalkyl 
and the term lower" means the radical referred to contains 1 to 6 carbon atoms. 



Preferably radicals referred to as Tower" contain 1 to 4 carbon atoms. Examples of "lower alkyl" radicals are methyl, 
ethyl, propyl, Isopropyl, butyl, isobutyl, tert-butyl, pentyl and isopentyl. 

When R 1 is aryl it may be, for example, a phenyl or naphthyl radical optionally substituted by one or more lower 
alkyl, tower alkoxy (e.g. methoxy, ethoxy, n or i-propoxy, butoxy, cyclopropylmethoxy), halogen, halo(Iower)alkyl (e.g. tri- 
fluoromethyl), nitro, amino. (lower)alkylamino, di(lower)alkylamino, phenyl, halophenyl, (lower)aJkylphenyl or 
(towerjalkoxyphenyl substituerrts. When R 4 is aryl it may be, for example, a phenyl or naphthyl radical optionally substi- 
tuted by one or more of the substituerrts listed above and/or by one or more hydroxy, hydroxy(lower)alkyl (e.g. 
hydroxymethyl), -CONR 5 R 6 (where R 5 and R 6 are each hydrogen or lower alkyl) or -NHS0 2 (lower)alkyl substituents. 
Preferably the aryl radical R 4 contains a substituent (e.g. lower alkoxy) in the ortho position. A particularly preferred 
example of R 4 is o-(lower)alkoxyphenyl (e.g. o-methoxyphenyl). 

When R 1 and R 4 is a heteroaryl radical it may be, for example, a monocyclic radical containing 5 to 7 ring atoms or 
a bicyclic radical containing 9 to 11 ring atoms. Preferably the hetero ring contains a nitrogen hetero atom with or with- 
out further hetero atoms. Examples of the heteroaryl group R 1 are optionally substituted pyridinyf. pyrimidinyl, pyrazinyl, 
imidazolyl, pyrazolyl, triazolyl. benzimidazolyl and oxadiazolyl tetrazolyl and oxadiazolyl. These groups may be con- 
nected to the remainder of the molecule via a ring heteroatom or a ring C atom. Examples of the heteroaryl group R 4 
include optionally substituted pyridinyl, pyrimidinyl, pyrazinyl, quinolinyl and isoquinolinyf. 

The R 2 radical may be a heteroaryl radical such as one of those mentioned above, including the preferred exam- 
ples given in connection with radical R 1 . In addition R 2 may be fully or partially saturated mono- or bicyclic heterocyclic 
ring. The mono or bicyclic ring contains one or more hetero ring atoms (oxygen, nitrogen and/or sulphur) and may be 
optionally substituted by one or more substituents (such as those given above for the group R 1 ). The mono or bicyclic 
ring contains up to 10 carbon atoms. Examples include optionally substituted imidazolirtyl, oxazolinyl, pyrrolidinyl, pip- 
eridinyl, morpholinyl and azepinyl. 

Examples of the radical -A- include -CH r -CHCH 3 -, -C(CH 3 ) 2 -, -CH 2 -CH 2 -, -CHa-CHtCHg)-, -CH(CH 3 ).CH(CH 3 )- 
and -CH2-C(CH 3 ) 2 -. 

Preferred compounds have the following substituents either independently or in combination:- 



(a) A is CH 2 

(b) R 1 is aryl, preferably phenyl 

(c) R 2 is1Himidazol-1-yl 

(d) R 3 is hydrogen 

(e) R 4 is aryl 

(f) R is hydrogen 



The compounds of the invention may be prepared by methods known in the art from known starting materials or 
starting materials that may be prepared by conventional methods. 

One method of preparing the compounds of the invention comprises alkylating a piperazine derivative of formula 



N 

with an alkylating agent providing the group 



H N N-R 4 . CII) 



CR -A- 



(in) 



3 



10 



30 



45 



SO 
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The alkylating agent may be, for example, a compound of formula 



R 1 



\ 3 

CR -A-X CIV) 

s2 y 



where R 1 , R 2 , R 3 and A are as defined above and X is a leaving group such as halogen or an alkyl- or aryl-sulphonyloxy 
group. Alternatively the alkylating agent may be an unsaturated compound of formula 



R 1 

' s C=CH- CV) 

^ 2 

20 (where at least one of the groups R 1 and R 2 is an electron withdrawing group e.g. an optionally substituted 2- or 4- pyri- 
dyl, 2- or 4- pyrimidyl or 2-pyrazihyt group) and the compound of formula (V) is reacted with the piperazine compound 
of formula (II) by means of a Michael reaction. 

The compounds of formula (I) may also be prepared by reduction of an amide of formula 




(VI) 



where R, R\ R 2 , R 3 and R 4 are as defined above and A 1 is methylene optionally substituted by one or two (lower)alkyl 
groups. The reduction may, for example, be carried out with a hydride transfer agent e.g. borane^imetrtylsulphide or 
35 lithium aluminium hydride. The starting amide of formula (VI) may be made by acylating a piperazine derivative of for- 
mula (II) above with ah acylating derivative of an acid of formula 

40 Vy CR 3 -A 1 -COOH (VII) 

R 2 ' 



The acylating derivative may be, for example, the acid chloride. 

Compounds of the invention in which R 1 or R 2 is a heterocyclic radical attached via a ring N-atom may be prepared 
by reacting a heterocyclic compound of formula R 1 H or R 2 H e.g. imidazole with, respectively a compound of formula 



M N. 



R 2 .CHYR 3 -A-N N-R 4 (Villa) 



4 
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/A 

I 



R 1 .CHYR 3 -A-N N-R 4 CVIIIb) 



10 where R. R\ R 2 , R 3 , R 4 and A are as defined above, and Y is a leaving group such as halogen or an alkyl-or aryl- 
sulphonyloxy group. 

An alternative method of preparing the compounds of the invention comprises arylating or heteroarylating a com- 
pound of formula 



^CR^A-N NH (IX) 

R 2/ \-V 



For example the compound of formula (IX) may be reacted with a f luorobenzene compound which is substituted by 
2$ an electron withdrawing group (e.g. -CHO, cyano, nitro). 

Another method of preparing the compounds of the invention comprises reacting a compound having the anion 



1 ° / \ 4 
R • CH . A-N N-R CX) 



with a compound of formula 



R 2 X (XI) 



40 where X is a leaving group which is activated towards nucleophilic displacement. For example R 2 can be an electron 
withdrawing radical (e.g. an optionally substituted 2- or 4- pyridyl, 2- or 4- pyrimidyl or 2-pyrazinyl group) and X a leaving 
group such as fluorine. The radical R 1 is also, preferably an electron withdrawing group. The anion (X) may be prepared 
by reacting the compound 



45 



SO 



/fx 



R 1 CH 2 A-N N-R 4 (XII) 



with a base e.g. n-butyl lithium. 



5 



25 
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Compounds of the invention may also be prepared by forming an anion of a compound of formula 
R1 



X CHR 3 (XIII) 
/ 



R2 



10 (e g with a strong base) and reacting with a compound of formula 

R 



,5 Y-A N N-R 4 CXIV) 



20 where A, R, R\ R 2 R 3 and R 4 are as defined above and Y is a leaving group such as halogen or an alkyl- or aryt- 
sulphonyloxy group. 

In a further method of preparing the compounds of the invention a compound of formula 



\ 3 / 4 

CR -A-N N-R CXV) 

/ W 

30 y * 

R^ 

in which R, R 1 , R 3 , R 4 and A are as defined above and R 2 * is an uncyclised group which is a precursor of a mono or 
bicyclic heterocyclic radical is cyclised to the compound of the invention. The cyclisation may be carried out by methods 

35 known per se. For example R 2 * may be an alkoxycarbonyl group which may be cyclised by reaction an amidoxime (eg 
acetamidoxime) to give a compound in which R 2 is a 1 ,2,4-oxidiazol-5-yl radical. 

K in any of the other processes mentioned herein, a substituent on the group R 4 or on the group R 1 and/or R 2 is 
other than the one required the substituent may be converted to the desired substituent by known methods. For exam- 
ple, a -CHO substituent may be reduced to hydroxym ethyl, a nitro group may be reduced to a amino group which may 

40 be sulphonated to give a -NHS0 2 (lower)alkyl substituent, a cyano group may be hydrolysed to an acid which may be 
esterfl ied or converted to an amide. Furthermore one heterocyclic group, R 1 and R 2 may be converted into another het- 
erocyclic group by methods known oer se . 

The processes described above may be carried out to give a compound of the invention in the form of a free base 
or as an acid addition salt. If the compound of the invention is obtained as an acid addition salt, the free base can be 

45 obtained by basifying a solution of the acid addition salt Conversely, if the product of the process is a free base an acid 
addition salt, particularly a pharmaceutical^ acceptable acid addition salt, may be obtained by dissolving the free base 
in a suitable organic solvent and treating the solution with an acid, in accordance with conventional procedures for pre- 
paring acid addition salts from base compounds. 

Examples of acid addition salts are those formed from inorganic and organic acids, such as 6u(phuric, hydrochloric, 

so hydrobromic, phosphoric, tartaric, fumaric, maleic, citric, acetic, formic, methanesulphonic, p-toluenesuJphonic, oxalic 
and succinic acids. 

The compounds of the invention may contain an asymmetric carbon atom, so that the compounds can exist in dif- 
ferent steroisomeric forms. The compounds can be for example, racemates or optically active forms. The optically 
active forms can be obtained by resolution of the racemates or by asymmetric synthesis. 
ss The compounds of the present invention possess pharmacological activity. In particular, they act on the central 
nervous system by binding to 5-HT receptors. In pharmacological testing it has been shown that the compounds par- 
ticularly bind to receptors of the 5-HT 1A type. In general, the compounds selectively bind to receptors of the 5-HT 1A 
type. Many exhibit activity as 5-HT 1A antagonists in pharmacological testing. The pharmacological testing of the com- 
pounds indicates that they can be used for the treatment of neuro-psychiatric disorders, such as anxiety and depression 



6 
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in mammals, particularly humans. They may also be useful as hypotensives and as agents for regulating the 
sleep/wake cycle, feeding behaviour and/or sexual function. 

The compounds of the invention are tested for 5-HT 1A receptor binding activity in rat hippocampal membrane 
homogenate by the method of B S Alexander and M D Wood. J Pharm Pharmacol, 1 988, 4& 888-891 . (R.S)-1 -(2-Meth- 
oxyphenyl)-4-t2-(IH-imida2ol-1-yl)-2 (phenyl) ethyl]piperazine, a representative compound of the invention had an IC50 
of 15.8nM in this procedure. 

The compounds are tested for 5-HT-ja receptor antagonism activity in a test involving the antagonism of 8-hydroxy- 
2-(di-n-propylamino)-tetralin (8-OH DRAT) syndrome in the rat (R.S)-1-(2-Methoxyphenyl)-4-[2-(IH-imida20l-1-yl)-2- 
(phenyl)ethylpiperazine had MED of 1 mg/kg subcut and 10 mg/kg p.o when tested in this procedure. 

The invention also provides a pharmaceutical composition comprising a compound or a pharmaceutical ly accept- 
able acid addition salt thereof in association with a pharmaceutical^ acceptable carrier. Any suitable carrier known in 
the art can be used to prepare the pharmaceutical composition. In such a composition, the carrier is generally a solid 
or liquid or a mixture of a solid or liquid. 

Solid form compositions include powders, granules, tablets, capsules (e.g. hard and soft gelatine capsules), sup- 
positories and pessaries. A solid carrier can be, for example, one or more substances which may also act as flavouring 
agents, lubricants, solubilisers. suspending agents, fillers, glidants, compression aides, binders or tablet-disintegrating 
agents; it can also be an encapsulating material. In powders the carrier is a finely divided solid which is in admixture 
with the finely divided active ingredient. In tablets the active ingredient is mixed with a carrier having the necessary com- 
pression properties in suitable proportions and compacted in the shape and size desired. The powders and tablets pref- 
erably contain up to 99%, e.g. from 0.03 to 99%. preferably 1 to 80% of the active ingredient. Suitable solid carriers 
include, for example, calcium phosphate, magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose, 
methyl cellulose, sodium carboxymethyl cellulose, polyvinylpyrrolidine. low melting waxes and ion exchange resins. 

The term "composition'' is intended to include the formulation of an active ingredient with encapsulating material as 
carrier to give a capsule in which the active ingredient (with or without other carriers) is surrounded by the carrier, which 
is thus in association with it. Similarly cachets are included. 

Liquid form compositions include, fa example, solutions, suspensions, emulsions, syrups, elixirs and pressurised 
compositions. The active ingredient, for example, can be dissolved or suspended in a pharmaceutical^ acceptable liq- 
uid carrier such as water, an organic solvent a mixture of both or pharmaceutically acceptable oils or fats. The liquid 
carrier can contain other suitable pharmaceutical additives such as solubilisers, emulsifiers, buffers, preservatives, 
sweetners, flavouring agents, suspending agents, thickening agents, colours, viscosity regulators, stabilisers or osmo- 
regulators. Suitable examples of liquid carriers for oral and parenteral administration include water (particularly contain- 
ing additives as above, e.g. cellulose derivatives, preferably sodium carboxymethyl cellulose solution, alcohols, e.g. 
glycerol and glycols) and their derivatives, and oils (e.g. fractionated coconut oil and arachis oil). For parenteral admin- 
istration the carrier can also be an oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid carriers are used 
in sterile liquid form compositions for parenteral administration. 

Liquid pharmaceutical compositions which are sterile solutions or suspensions can be utilized by. for example, 
intramuscular, intraperitoneal or subcutaneous injection. Sterile solutions can also be administered intravenously. 
When the compound is orally active it can be administered orally either in liquid or solid composition form. 

Preferably the pharmaceutical composition is in unit dosage form ag. as tablets or capsules. In such form, the com- 
position is sub-divided in unit dose containing appropriate quantities of the active ingredient; the unit dosage forms can 
be packaged composition, for example packeted powders, vials, ampoules, ©refilled syringes or sachets containing liq- 
uid. The unit dosage form can be, for example, a capsule or tablet itself, or it can be the appropriate number of any such 
compostions in package form. Trie quantity of the active ingredient in unit dose of composition may be varied or 
adjusted from 0.5 mg or less to 750 mg or more, according to the particular need and the activity of the active ingredient. 

The following Examples illustrate the invention: 

Example 1 

1 -f2-MethoxvDhenvn-4-f2-1 H-imidazol-1 -vn- 2-fohenvnethvnott>emzine 
(a) 1-(2-Hvoyoxv-2-ohenvfe thvn^^ 

1-(o-Methaxyphenyl)piperazine (25g) in acetonitrile (250 ml) was added dropwise to a solution of styrene oxide 
(1 4.92 ml) in acetonitrile (1 50 ml) at room temperature. The reaction mixture was stirred overnight ref luxed for 28 hours 
and allowed to stand overnight The solvent was removed and the residue dissolved in ether and washed with water. 
The ether layer was evaporated to give the crude title compound (ca 40 g). 
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(b) H2-MemoxvphenvM-r2^^^ 

A mixture of 1 -(2-hydroxy-2-phenylethy0 -4-(2-methoxyphenyl)pipera2ine hydrochloride (1 .6 g) and thionyl chloride 
(5 ml) was stirred at reflux for 5 min. The clear solution was then diluted with ether and the precipitated product collected 
by filtration and washed well with ether. The solid was added to a solution of imidazole (2.4 g, 40 mmol) in methanol (20 
ml) and heated to reflux for 1 h. The reaction mixture was diluted with water and extracted with ethyl acetate: The extract 
was washed several times with water, dried (Na 2 S0 4 ), and concentrated in vacua The residue was dissolved in ethanol 
(10 ml) and acidified with ethereal-HC1 . Further addition of ether precipitated the hydrochloride (1.07 g, 55%), which 
was recrystallised from methanol-ethanot (20 ml; 1 3) to afford the title compound as the trihydrochloride 1 .25 hydrate 
(0.54 g), m.p. 203-204°C (Found: C.53.2; H.6.4; N.11.2. ^H^O.SHCI . 1.25^0 requires C.53.4; H.6.4; N,11.3%). 

Example 2 

1 -f2-MethOXYDhenvlV4-f2-f2-Methvl-f 1 HlimidazoM -yl)-2-p henvl^gthvl1pipera7ine 

To a mixture of 1-(2-hydroxy-2i>henylethyl)-4-(2-methoxyphenyl)-piperazine (5.67 g; 0.02 m); triphenylphosphine 
(5.69 g; 0.0217 m) and 2-methylimidazole (16 g; 0.195m) in dichloromethane (150 ml) was added diethylazodicarbox- 
ytate (3.82 ml; 0.024 m) in dichloromethane (10 ml) over 10 minutes at ambient temperature. After the initial exotherm 
subsided, the mixture was stirred for 3 days. The residue on evaporation was treated with $N HCI. Ether was added and 
the resulting two layers separated. The ether layer was washed twice with 3N HQ. The combined HCI layers were bas- 
ified with ammonia and then shaken with ether (3 portions). The ether layers were washed well with water. The final 
ether layer was dried over magnesium sulfate. The oil on evaporation was dissolved in hot ethanol and acidified with 
ethanolic HCI. The solvent was evaporated to leave a foam that solidified when triturated with ether. A little ethanol was 
added and the solid filtered off. The mother liquor yielded 0.67 g of product which was recrystallised from ethanol to 
give the title compound as the trihydrochloride, m.p. >1 77°C. Found: C.54.45; H.6.69; N,10.92%. C23H2sN4O.3HCI.H2O 
requires C.54.82; H.6.6; N,1 1.12%. 

Example 3 

1-(2-Methox yphenylM42-n-Dvrr^ 

A mixture of 1-(2^roxy-2^henylethyl)^-(2-methoxyphenyl)-piperazine (5.65 g; 0.018 m), triphenylphosphine 
(5.69 g, 0.022m) and pyrollidine (15 ml; 0.18 m) in dichloromethane (100 ml) was stirred at 0.5°C and a solution of 
diethylazodicarboxylate (3.8 ml, 0.024 m) in dichloromethane (5 ml) was added over 5 minutes. The resulting yellow 
solution was stirred at ambient temperature for 48 hrs. The residue on evaporation was partitioned between ether and 
3N aq. hydrochloric acid. The combined HQ layers were washed with ether and then basif ied with ammonia and shaken 
with 3 portions of ether. The ether layers were washed well with water and dried over magnesium sulfate to give an oil 
which was chromatographed to give 0.96 g of the title compound. The crude oil in ethanol was acidified with ethanolic 
hydrogen chloride. The solvent was evaporated, and the residual foam solidified when triturated with ethanol and ether. 
The solid was recrystallised from ethanol to give the title compound as the dihydrochloride (0.45 g), m.a 214-18°C(d). 

Example 4 

1-(2-MethoxYPhenvO-4-f2-f1 H-imidazoH -vn-2-(4-f luoroohenvl^thvnoiDerazine 

Thionyl chloride (1 .25 g, 0.82 ml) was added dropwise to a stirred solution of 1-[24iydroxy-2-(4-fluorophenyl]-4-(2- 
methoxyphenyl)-piperazine (2.31 g, 7 mmol) in DMF (15 ml) maintained below 15°C by ice-cooling. The solution was 
allowed to stand at ambient temperature for 0.5 h and imidazole (4.76 g, 70 mmol) added. The mixture was heated at 
80°C for 1 .5 h, then cooled, diluted with water and extracted into ethyl acetate. The extract was washed with water, dried 
over Ma2S0 4 and evaporated. The residue was dissolved in ethanol (15 ml) and acidified with ethereal-HCI to precpi- 
tate the title compound as the hydrochloride (1 .58 g), m.p. 242-243°C. 

Examples 

Yan-(2-Methoxvpher!yl) ^-r2^herTvl-2-nH-benzimidazol-V 

A mixture of sodium hydride (0.47 g of 80% dispersion) in dry dimethyl formamide (10 ml) at 0-5°C was treated with 
benzimidazole (1.584 g) and the mixture stirred for 30 mins. A solution of 1-(2-methoxyphenyl)-4-(2-chloro-1-oxo-2- 
phenylethyl)piperazine (4.624 g) in dry DMF (20 ml) was added and the mixture was stirred at 90°C for 5 hrs then at 
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ambient temperature overnight. The suspension was filtered and the solvent evaporated under vacuum. The residue, 
in dichloromethane was washed well with water and dried over magnesium sulphate, to give 6 g of an oil. The crude 
product was purified by dry column flash chromatography to give the title compound (2.4 g). 

(b) 1 -(2-methoxvphenv1M-r2-n H-benzimidazol-1 -yl)-2jrtenvlethvnpiperazine. 

H2-methoxyphenyl)-4-[2-phenyl-2-(1H-te^ (9.4 g) in 50 ml dry tetrahydro- 

furan was treated with borane - dimethylsulphide in THF (100ml of 2.0 M solution) over 30 mins and then heated to 
reflux. After 3 hrs at reflux following by overnight stirring at ambient temperature the mixture was cooled to 0-5°C. Con- 
centrated hydrochloric acid (50 ml) was added over 30 mins and the mix was stirred at 90°C for 1 fa hrs, then at ambient 
temperature for 4 hrs. The mixture was f fltered and the filtrate was evaporated, the residue partitioned between water 
and diethylether and the aqueous layer extracted with ether. The ether layers were washed with water and evaporated 
to give a solid that recrystallised from cyciohexane to give title compound (3.85 g) which was converted to its hydrochlo- 
ride, m.p. 196-201°C. 

Example 6 

1 -(2-MethoxvDhenv»-4-f2-phenvl-2-(4-ph enyl-1 H-imidazoM -vnethvllDiperazine 

2.0 M Borane-methylsulphide in THF (45 ml) was added over 45 mins to a solution of 1 -(2-methoxyphenyl)-4-[1 - 
oxo-2-phenyl-2^4i3henyl-1H-imida30l-1-yl)ethyOpiperazine (4.0 g, 0.009 m, prepared in an analogous manner to the 
method of Example 5a) in dry THF (30 ml) at ambient temperature, and the mixture was then refluxed 24 hrs. The 
cooled mixture was treated with cone. HQ (25 ml) dropwise over 30 mins and the resulting white suspension was then 
heated at 90°C for 4 hrs. After further standing 48 hrs the mixture was filtered. The white solid was washed with 6N HQ 
and dried, then recrystallised from ethanol to yield the title compound as the trihydrochloride (1.425 g), m.p. 233- 
36°C(d). 

Example 7 

(RH1-(2-MethoxyphenyM^ 

2-Methoxyphenytpiperazine (19.84 g, 0.103 m) in dry acetonitrile (150 ml) was refluxed with (R)-styrene oxide (12.4 
g, 0.104 m). The residue on evaporation was chromatographed on silica using ethyl acetate as eluant to give two main 
fractions. The first fraction (4.3 g) contained some styrene oxide, which was removed by acid -base extraction to give 
3.55 g of pure title compound. The second fraction (9.5 g) was 95% title compound and approximately 5% of the regio- 
isomer. 

f SH1 -(2-Methoxvphenvn-4- f2-(1 H-imidazoM •v1V2-ohenvlethvnpiperazine1. 

The above pure isomer (3.55g, 0.01 14 m) was mixed in dichloromethane (100 ml) with triphenylphosphine (3.59 g, 
0.014 m) and imidazole (9 g, 0.132 m). The solution was treated over 8 minutes with diethylazodicarboxylate (2.6 ml) in 
dichloromethane. The solution was stirred at ambient temperature for 3 days and then evaporated. 

The residue was dissolved in diethylether (150 ml) and washed with water. The ether layer was then shaken with 
6N HCI (3x100 ml). The combined HO layers were washed with ether. The HCI layers were cooled and basified with 
0.880 ammonia, and shaken with ether (3x100 ml). The ether extracts were washed with water and dried over magne- 
sium sulphate, to give 6.7 g of an oil. The oil was dissolved in ethanol (150 ml) at 70°C and acidified in ethanolic HQ. 
The solid which precipitated on cooling was filtered off to give the trihydrochloride monohydrate, m.p. 1 93-1 97°C, [a] d 3 ■ 
27°. 

Example 8 

(SHH2-MethoxvphenylM^2-^ 

2-Methoxyphenytpiperazine (17.4 g, 0.0906 m) in dry acetonitrile (150 ml) was refluxed 24 hrs with (S)-styrene 
oxide (10.84 g, 0.09 m). The residue on evaporation was treated by acid-base extraction to remove unreacted styrene 
oxide to leave 28 g of the crude alcohol as a mixture of regioisomers which was purified by chromatography on silica, 
using 1 :1 hexane ethylacetate, to give 16.5 g of the pure isomer, [a] c? +56° C. 
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f RH 1 -f2-Methoxvphenvn-4-(2-( 1 H-imidazol-1 - vn-2-phenvlethvlteiDerazineT 

The above pure isomer (5.15 g, 0.0165m) was mixed in dichloromethane (100 ml) with triphenyiphosphine (5.21 g, 
0.02m) and imidazole (13 g, 0.2 m). The solution was treated over 10 mins with diethylazodicarboxylate (3.8 ml) in 
dichloromethane (5 ml). The solution was stirred 3 days at ambient temperature and then evaporated. The residue was 
dissolved in ether (200 ml) and washed with water. The ether layer was then shaken with 6N HQ (3x100 ml). The com- 
bined HCI layers were shaken with ether. The Ha layer was cooled, and basif ied with 0.880 ammonia, and then shaken 
with ether. The ether extracts were washed with water and dried over magnesium sulphate, to give 6.8 g of an oil. This 
was dissolved in hot ethanol, acidified (EtOH-HCI). recrystalltsed from hot ethanol to give the title compound as the tri- 
hydrochloride monohydrate, m.p. 192-195°, [a)c? +27°. 

Example 9 

1 -(g-Meth0XYPhenvft-4-f3-(1 H-imidazol-1 -ylV3-phenyl)propyllpiperazine 

Thiorryl chloride (0.88 ml) was added dropwise to an ice-cooled solution of 1-(2-methoxyphenyI)-4-(3-hydroxy-3- 
phenyljpiperazine (2.45 g 7.5 mmol) in dry DMF (1 5 ml). The solution was allowed to stand for 0.5 h and then imidazole 
(5.1 g, 75 mmol) added in one portion. The mixture was heated at 80°C for 1 .5 h, diluted with water and extracted with 
ethyl acetate. The extract was dried (Na 2 S0 4 ), evaporated and the residue chromatographed on silica using 5% meth- 
anol in chloroform as eluent to give the product as an oil (0.55 g). The base was dissolved in ethanol (5 ml), acidified 
with ethanolic -HBr and diluted with ether (3 ml) to precipitate the title compound as the trihydrobromide 0.46 g, m.p. 
224-226°C. 

Example 10 

1 -f2-Methoxvphenvn-4-r2-f 4-methvl-1 H-imidazol-1 -vlV2-pherivnethvnpiperazine 

The title compound was prepared following the procedure of Example 2 using 4-methyIimidazole instead of 2-meth- 
ylimidazole. The product was converted to its trihydrochloride monohydrate, m.p. 200-205°C. (Found C, 54.5; H, 6.48; 
N, 11.04% C23H2 8 N 4 0.3HCI. H2O requires C, 54.82; H, 6.60; N, 11.12%). 

Example 1 1 

5-(3 W2-MethoxvPherTYnrt^^ 

A solution of acetamidoxime (0.65 g. 8.7 mmol) in tetrahydrof uran (20 ml) added to a stirred suspension of sodium 
hydride (0.35 g, 60% dispersion in oil, 8.7 mmol) in tetrahydrofuran (10 ml). The reaction mixture was heated under 
reflux for 1 h and a solution of methyl 4^4-(2-fnethoxyphenyl)piperazin-1^^ (2.68 g, 7.3 mmol) in 

tetrahydrofuran (30 ml) was added dropwise. The reaction mixture was heated under reflux for a further 2 h. The cooled 
reaction mixture was treated with water (80 ml) and the solvent removed under reduced pressure. The aqueous residue 
was washed with ethyl acetate and the combined organic phases washed with water. The organic phase was dried 
(MgS0 4 ), concentrated and chromatographed on silica gel, eluting with ethyl acetate:hexane (2:1) to afford an oil. The 
oil was dissolved in acetonitrile and acidified with ethereal hydrogen chloride to give the title compound as the ^hydro- 
chloride, colourless crystals, m.p. 189.5-191 .8°C. 

Example 12 
frf?WfrMelhx)xvphe 

A solution of acetamidoxime (0.90 g, 12.1 mmol) in tetrahydrofuran (50 ml) was added to sodium hydride (0.74 g, 
60% dispersion in oil. (11.1 mrnof) in tetrahydrofuran (1 0 ml). The reaction mixture was then heated under reflux for 1 
h and a solution of methyl 3-(4-(2-methcxyphenyl)piperazin- 1 -yQ-2-pheny!propanote (3.58 g, 10.1 mmol) in tetrahydro- 
furan (50 ml) was added. The reaction mixture was heated under reflux for 0.5 h, allowed to cool and then poured into 
water (100 ml). The tetrahydrofuran was removed under reduced pressure and the aqueous residue washed with ethyl 
acetate. The combined organic phases were washed with water, dried (MgS0 4 ) and concentrated to afford a yellow 61 
(2.12 g). The oil was chromatographed on silica gel, eluting with ethyl acetate:hexane (1:1) to afford a pale yellow solid 
(1 .40 g). The solid (0.50 g) was dissolved in ethyl acetate and a solution of maleic acid (0.1 53 g) in ethyl acetate added 
to afford the title compound as the maleate (0.39 g). m.p. 151 .2 to 151.6°C. 
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Claims 

Claims for the f (lowing Contracting States : AT, BE, CH, DE, DK, FR, IT, LI, LU, NL, SE 
1 . A compound of the formula 



R 1 



R 

k 

CR J -A-N ' N-R^ 

(I) 



3 4 

R 2 W 



or a pharmaceutically acceptable acid addition salt thereof, wherein 

A is an alkylene chain of 1 or 2 carbon atoms optionally substituted by one or more lower alkyl groups, 
R is hydrogen or lower alkyl, 

R 1 is an aryt or heteroaryl radical, said "aryl" radical being an aromatic radical having 6 to 12 carbon atoms 
which may be optionally substituted by one or more substituents selected from lower alkyl, lower alkoxy, halo- 
gen, halo(lower)alkyl, nitro, amino, (lower)alkytarrrino, di(lower)alkytamino. phenyl, halophenyl, (lower)alkylphe- 
nyl and (lower)alkoxyphenyl and said *heteroaryT radical being a mono or bicyclic radical containing up to 1 1 
ring atoms and containing one or more oxygen, nitrogen or sulphur hetero ring atoms and being optionally sub- 
stituted by one or more substituents selected from lower alkyl, lower alkoxy, halogen, halo(lower)alkyl, nitro, 
amino, (lower)alkylamino, di(lower)alky1amino, phenyl, halophenyl, (lower)alkylphenyl and (lower)aJkoxyphe- 
nyl, 

R 2 is a mono or bicyclic heterocyclic radical containing one or more oxygen, nitrogen or sulphur hetero ring 
atoms and containing up to 10 carbon ring atoms provided that the mono or bicyclic heterocyclic radical is other 
than a radical of formula, 

O 14 

r 12 v. /v 



1A» 



or 



-co 



o 



(where R 12 and R 13 are each lower alkyl or together with the carbon atom to which they are both attached rep- 
resent C4. 6 cycloalkyl, R 14 represents hydrogen, halogen, lower alkyl or lower alkoxy and Y is CO or S0 2 ). 

R 3 is hydrogen or lower alkyl and 

R 4 is a aryl or heteroaryl radical, said "aryl" radical being an aromatic radical having 6 to 12 carbon atoms 
which may be optionally substituted by one or more substituents selected from lower alkyl, lower alkoxy, halo- 
gen, halo(lower)alkyl, nitro, amino, (lower)a!kylamino, di(lower)aIkylamino, phenyl, halophenyl, (lower)alkylphe- 
nyl, (lower)alkoxyphenyl, hydroxy, hydroxy{lower)alky1, -CONR 5 R 6 (where R 5 and R 6 are each hydrogen or 
lower alkyl) or -NHS02(lower)alkyl and said "heteroaryl" radical being a mono or bicyclic radical containing up 
to 1 1 ring atoms and containing one or more oxygen, nitrogen or sulphur hetero ring atoms and being option- 
ally substituted by one or more substituents selected from lower alkyl, lower alkoxy, halogen, halo(lower) alkyl, 
nitro. amino, (lowerjalkylamino. di(lower)alkylamino, phenyl, halophenyl, 0ower)alkylphenyl, (lower)alkoxyphe- 
nyl, hydroxy, hydroxy(lower)alkyl, -CONR 5 R 6 (where R 5 and R 6 are each hydrogen or lower alkyl) or - 
NHS0 2 (lower)alkyl 

and the term "lower" means the radical referred to contains 1 to 6 carbon atoms. 



EP 0 479 546 B1 



2. A compound as claimed in claim 1 in which A is -CH 2 - or -CH 2 CH 2 -. 

3. A compound as claimed in claim 1 or 2 in which R 1 is a phenyl or naphthyl radical optionally substituted by one or 
more lower alkyl, lower alkoxy, halogen, halo(lower)alkyl, nitro, amino. lower(a]kyl)amino, di(lower)alkylamino, phe- 

s nyl, halophenyl, (lower)alkyfphenyl or 0ower)alkoxyphenyl substituents. 

4. A compound as claimed in any one of claims 1 to 3 in which R 2 is a pyridinyl, pyrimidinyl, pyrazinyl, imidazolyl, pyra- 
zolyl, triazolyl, benzimidazolyl, oxadiazolyl. imidazolinyl, oxazolinyl, pyrrolidinyl, piperidinyl, morpholinyl or azepinyl 
radical optionally substituted by one or more substituents selected from lower alkyl. lower alkoxy. halogen. 

10 halo(lower)alkyl, nitro, amino, (lower)alkylamino, di(lcwer)alkylamino. phenyl, halophenyl, (lower)alkylphenyl and 
(lower)alkoxyphenyl 

5. A compound as claimed in claim 1 which is 1 -(2-methoxyphenyl)-4-[2-1 H-imidazol-1 -yl)-2-(phenyl)ethyl]piperazine 
or 

is 1 -(2-methoxyphenyl)-4-I2-(2-methyl-I1 H]imidazol-1 -y0-2-phenyl)ethyl]-piperazine or 

1-(2-methoxyphenyt)-4-[2-(1 -pyrrolidinyl)-2-(phenyl)ethyl]piperazine or 

1 -(2-methoxyphenyl)-4-[2-(1 H-imidazol-2-(4-f luorophenyl)ethyl]piperazine or 

1 -{2-methoxyphenyl)-4-[2-phenyl-2-(4-phenyl-1 H-irnidazol-1-yl)ethyllpiperazine or 

1 -(2-methoxyphenyl)-4-[2-(1 H-benzimkJazol-1 -yQ-2-phenylethyl]piperazine or 
20 (S)-[1 -(2-methoxyphenyl)-4-(2-(1 H-imidazol-1 -yl)-2-phenylethyl)p^erazine or 

(R)-[1 -<2-methoxyphenyl)-4-(2^ 

1 -(2-methoxyphenyt)-4-{3-(1 H-imidazol-1 -yl)-3-phenyl)propyl]piperazine or 
1 K2-methoxyphenyl)-4-[2-(4-methyl-1 H-imidazol-1 -yl)-2-phenyOethy0piperazine or 
5-{3-(4-{2-rr^oac^eny0piperazin-1 -yl)-1-phenylpropyl)-3-methyl-1 ,2.4-oxadiazole or 
25 5-[2-{4-(2-methoxypheny0piperazin-1 -yl)-1 -phenylethyl]-3-methyl-1 ,2,4-oxadiazole 
or a pharmaceutically acceptable acid addition salt thereof. 

6. A process for preparing a compound claimed in claim 1 which comprises 
30 (a) alkylating a piperazine of formula 



R 




35 



H N 



N-R 



CII) 



(where R and R 4 are as defined in claim 1) with an alkylating agent providing the group 



40 



45 




(III) 



(where R\ R 2 , R 3 and A are as defined in claim 1) or 



50 



(b) reducing an amide of formula 



R 



55 




(VI) 



12 



45 
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(where R. R 1 , R 2 . R 3 and R 4 are as defined in claim 1 and A 1 is methylene optionally substituted by one or two 
(lower)alkyl groups or 

(c) reacting a heterocyclic compound of formula R 1 ^! or R 2 H (where R 1 is a heteroaryl radical and R 2 is as 
defined in claim 1) with respectively a compound of formula 



R 2 .CHYR 3 -A-N N-R 4 (Villa) 



or 



R 1 .CHYR 3 -A-N N-R 4 (VHIb) 



(where R. R 1 . R 2 R 3 , R 4 and A are as defined above and Y is a leaving group) or 
25 (d) arylating or heteroarylating a compound of formula 

R 

A 



30 R \ 3 

.CR-A-N ' NH 



^ \ / 



R 



or 

(e) reacting a compound having the anion 

R 

<° r{\ 4 

R-CH-A-N ' N-R 
W 



(IX) 



(X) 

with a compound of formula 

R 2 X (XI) 

where X is a leaving group which is activated towards nucleophilic displacement 
or 



55 



13 



10 



20 



25 
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(f) forming an anion of a compound of formula 

3 

(xni) 

(where R 1 . R 2 and R 3 are as defined in daim 1) and reacting it with a compound of formula 

R 

rf\ 4 

Y-A-N ' N-R 
\_/ 

(XIV) 

(where A. R, and R 4 are as defined in daim 1 and Y is a leaving group) or 

(g) cyclising a compound of formula 

R 



,3 , ,/A 



so ^CR-A-N N-R 

R 2 



(XV) 

35 

(where A, R, R 1 , R 3 and R 4 are as defined in claim 1 and R z is an uncyclised group which is a precursor of a 

mono or bicyclic heterocyclic radical 

or 

*o (h) converting a base claimed in claim 1 into a pharmaceutical^ acceptable acid addition salt thereof 

or 

(i) converting a pharmaceutically acceptable acid addition salt claimed in claim 1 into a free base. 

45 7. A pharmaceutical composition comprising a compound claimed in any one of claims 1 to 5 in association with a 
pharmaceutically acceptable carrier. 

8. A compound as claimed in claim 1 for use as a pharmaceutical. 

so 9. A compound as claimed in claim 1 for use as an anxiolytic, an antidepressant a hypotensive or as an agent for reg- 
ulating the sleep/wake cycle, feeding behaviour and/or sexual function. 



55 
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Claims for the following Contracting States : ES, GR 

1 . A process for preparing a compound of the formula 



R 



R 



XR J -A-N ' N-R 
R 2/ W 



(I) 



or a pharmaceutical^ acceptable acid addition salt thereof, wherein 

A is an alkylene chain of 1 or 2 carbon atoms optionally substituted by one or more lower alkyl groups, 
R is hydrogen or lower alkyl, 

R 1 is an aryl or heteroaryl radical, said "aryl" radical being an aromatic radical having 6 to 12 carbon atoms 
which may be optionally substituted by one or more substituents selected from lower alkyl, lower alkoxy, halo- 
gen, halo(lower)alkyl, nitro, amino, (lower)alkylamino, di{lower)alkylamino, phenyl, halophenyl, (lower)alkylphe- 
nyl and (tower)alkoxyphenyl and said "heteroaryl" radical being a mono or bicyclic radical containing up to 1 1 
ring atoms and containing one or more oxygen, nitrogen or sulphur hetero ring atoms and being optionally sub- 
stituted by one or more substituents selected from lower alkyl, lower alkoxy, halogen, halo(lower)alkyt, nitro, 
amino, Oower)alkylamino, di(lower)alkyiamino, phenyl, halophenyl, (lower)alkylphenyl and (lower)a!koxyphe- 
nyl, 

R 2 is a mono or bicyclic heterocyclic radical containing one or more oxygen, nitrogen or sulphur hetero ring 
atoms and containing up to 1 0 carbon ring atoms provided that the mono or bicyclic heterocyclic radical is other 
than a radical of formula, 




o 



(where R 12 and R 13 are each lower alkyl or together with the carbon atom to which they are both attached rep- 
resent C^e cycloalkyl, R 14 represents hydrogen, halogen, lower alkyl or lower alkoxy and Y is CO or SCy, 

R 3 is hydrogen or lower alkyl and 

R 4 is a aryl or heteroaryl radical, said "aryl" radical being an aromatic radical having 6 to 12 carbon atoms 
which may be optionally substituted by one or more substituents selected from lower alkyl, lower alkoxy. halo- 
gen, haJo(lower)alkyf t nitro, amino, (lower)alkylamino, diOower)alkylamino, phenyl, halophenyl, (lower)alky(phe- 
nyl, (lower)alkoxyphenyl, hydroxy, hydroxy(lower)alkyl, -CONR 5 ^ (where R 5 and R 6 are each hydrogen or 
lower alkyl) or -NHSO^IowerJalkyl and said "heteroaryl" radical being a mono or bicyclic radical containing up 
to 1 1 ring atoms and containing one or more oxygen, nitrogen or sulphur hetero ring atoms and being option- 
ally substituted by one or more substituents selected from tower alkyl, lower alkoxy, halogen, halo(lower)alkyi, 
nitro, amino, (tower)alkylamino di(lower)alkylamino. phenyl, halophenyl, (lower)alkylphenyl, (lower)alkoxyphe- 
nyl, hydroxy, hydroxy(lower)alkyl, -CONR 5 R 6 (where R 5 and R 6 are each hydrogen or lower alkyl) or - 
NHS02(lower)alkyl 

and the term "lower" means the radical referred to contains 1 to 6 carbon atoms which process comprises 
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(a) alkylating a piperazine of formula 



R 



HN N-R 



(ID 



(where R and R 4 are as defined above) with an alkylating agent providing the group 



I 1 

\ 3 
CR -A- 



CIII) 



(where R 1 , R 2 , R 3 and A are as defined above) 
or 

(b) reducing an amide of formula 



\ 3 1 ' ^ 

CR -A -CO N 



N-R 



(VI) 



(where R, R 1 , R 2 R 3 and R 4 are as defined above and A 1 is methylene optionally substituted by one or 
two (lower)alkyl groups or 

(c) reacting a heterocyclic compound of formula R 1 H or R 2 H (where R 1 isa heteroaryl radical and R 2 is as 
defined in claim 1) with respectively a compound of formula 



R 2 .CHYR 3 -A-N 



N-R 



CVIIIa) 



R 1 .CHYR 3 -A-N 



N-R 



(VUIb) 



(where R, R\ R 2 . R 3 , R 4 and A are as defined above and Y is a leaving group) 
or 



20 



25 



30 



35 



40 



45 



50 



55 
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(d) arytating or heteroarylating a compound of formula 

R 

1 



X 3 

CR -A-N NH (IX) 

2 / \ / 



R 



or 

(e) reacting a compound having the anion 



1 ® 

R .CH.A-N N-R CX) 



with a compound of formula 

R 2 X (XI) 

where X is a leaving group which is activated towards nucleophilic displacement 
or 

(f) forming an anion of a compound of formula 

/CHR 3 (XIII) 
R2 

(where R 1 . R 2 and R 3 are as defined above) and reacting it with a compound of formula 
R 



rr\ 4 

Y-A-N ; N-R 



(XIV) 



(where A, R, and R 4 are as defined above and Y is a leaving group) 
or 
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(g) cydising a compound of formula 



R' 



R 



.2"' 




(XV) 



(where A, R, R 1 , R 3 and R 4 are as defined above and R 2 ' is an uncyclised group which is a precursor of a 

mono or bicyclic heterocyclic radical 

or 

(h) converting a base of formula (I) into a pharmaceutical^ acceptable acid addition salt thereof 
or 

(i) converting a pharmaceuticaily acceptable acid addition salt of the compound of formula (I) into a free 
base. 



2. A process as claimed in claim 1 in which A is -CH 2 - or -CH2CH2*. 

3. A process as claimed in claim 1 or 2 in which R 1 is a phenyl or naphthyl radical optionally substituted by one or 
more lower alkyl, lower alkoxy, halogen, halo(lower)atkyl, nitro, amino, lower(alkyl)amino, di(lower)a!kytamino, phe- 
nyl, halophenyl, (lower)alkylphenyl or 0ower)alkoxyphenyl substituents. 

4. A compound as claimed in any one of claims 1 to 3 in which R 2 is a pyridinyl, pyrimidinyl, pyrazinyl, imidazolyl, pyra- 
zolyl, triazolyl, benztmidazolyt, oxadiazolyl, imidazolinyl, oxazolinyl, pyrrolidinyl, piperidinyl, morpholinyl or azepinyl 
radical optionally substituted by one or more substituents selected from lower alkyl, lower alkoxy, halogen, 
halo(lower)alkyl, nitro, amino, (lower)alkylamino, di(lower)alkylamino, phenyl, halophenyl, (lower)alkylphenyl and 
(lower)alkoxyphenyl. 

5. A process as claimed in claim 1 in which the product is H2-methoxyphenyl)-4-[20HH'midazol-1-yl)-2-(phe- 
nyl)ethyfjpiperazine or 

1 -(2-methoxyphenyl)-4-[2-(2-methyl-I1 HJimidazol-1 -yl)-2-phenyl)ethyl]piperazine or 

1 -{2-methoxyphenyl)-4-[2-{1 i>yrrolidinyl)-2-(phenyl)ethy0piperazine or 

1 -(2-methoxyphenyl)-4-[2-(1 H-imidazol-2-(4-f luorophenyOethyl]piperazine or 

1 -(2-methoxyphenyl)-4-[2-phenyl-2-(4-phenyl-1 H-imidazol-1 -yOethylJpiperazine or 

1 -(2-methoxyphenyl)-4-[2-(1 H-benzimadol-1 -y0-2-phenylethyl]piperazine or 

(S)-[1 -(2-methoxyphenyl)-4-(2-(1 H-imidazol-1 -y1)-2-pheny1ethyl)piperazine or 

(R)-[1 -{2-methaxyphenyl)-4-[2-(1 H-imidazol-1 -yl)-2-phenylethy0piperazine or 

1 -(2-methoxyphenyl)-4-[3-(1 H-imidazol-1 -yl)-3-phenyl)propy0piperazine or 

1 -(2-methoxyphenyl)-4-[2-(4-metriyl-1 H-imidazol-1 -yt)-2-phenyl)ethy0piperazine or 

5-{3-(4-{2-methoxypheny0piperazin-1 -yl)-1-phenylpropyl)-3-methyl-1 ,2,4-oxadiazole or 

5-[2-(4-(2-methoxyphenyl)ptperazin-1 -yl)-1 -phenyl ethyfj-3 -methyl- 1 ,2,4-oxadiazole 

or a pharmaceuticaily acceptable acid addition salt thereof. 

6. A process for preparing a pharmaceutical composition which comprises bringing a compound of formula I as 
defined in claim 1 or a pharmaceuticaily acceptable acid addition salt thereof in association with a pharmaceuticaily 
acceptable carrier. 

7. A process as claimed in claim 6 wherein the active ingredient is prepared by a process claimed in claim 1 . 
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PatentansprQch fOr folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, IT, LI, LU, NL, SE 



1. Verbindung der Formel 




(I) 



Oder ein pharmazeutisch annehmbares SAureadditionssalz hievon, worin A eine Alkylenkette mit 1 Oder 2 Kohlen- 
stoffatomen, gegebenenfalls substituiert durch eine Oder mehrere nied.Alkyl-Gruppen, bedeutet; R Wasserstoff 
Oder nied.Alkyl ist; R 1 darstelH: einen Aryl- Oder Heteroarylrest, welcher "AryTrest ein aromatischer Rest mit 6 bis 
12 KbWertstoffatomen ist, der gegebenenfalls substituiert sein kann durch einen oder mehrere Substituenten, aus- 
gewahH aus nied.Alkyl, nied.Alkoxy, Halogen, Halogen(nied.)alkyl, Nitro, Amino, (nied.JAIkylamino, Di(nied.)alky- 
lamino, Phenyl, Halogenphenyl, (nied.)Alkylphenyl und (nied.)Alkoxyphenyl, und welcher "HeteroaryTrest ein 
mono- oder bicyclischer Rest mit bis zu 1 1 Ringatomen und mit einem oder mehreren Sauerstoff-, Stickstoff- oder 
Schwefel-Heteroringatomen ist, und gegebenenfells substituiert ist durch einen oder mehrere Substituenten, aus- 
gewahlt aus nied.Alkyl, nied.Alkoxy, Halogen, Halogen(nied.)alkyl, Nitro, Amino, (nied.)Alkylamino, Di(nied.)alky- 
lamino. Phenyl, Halogenphenyl, (nied.)Alkylphenyl und (nied.)Alkoxyphenyl; R 2 bedeutet: einen mono- oder 
bicyclischen heterocyclischen Rest mit einem oder mehreren Sauerstoff-, Stickstoff- oder Schwefel-Heteroringato- 
men und mit bis zu 10 Kbhlenstoff-Ringatomen, mit der MaBgabe, daB der mono- oder bicyclische heterocydische 
Rest verschieden ist von einem Rest der Formel 



(worin R 12 und R 13 jeweite nied.Alkyl darstellen oder zusammen mit dem Kbhlenstoffatom, an das sie beide gebun- 
den sind, C4-C 6 -CycloaIkyl sind; R 14 Wasserstoff, Halogen, nied.Alkyl oder nied.Alkoxy bedeutet; und Y CO oder 
SO2 ist); Ft Wasserstoff oder nied.Alkyl darstellt; und R 4 bedeutet: einen Aryl- oder Heteroarylrest, welcher 
"AryTrest ein aromatischer Rest mit 6 bis 12 Kbhlenstoffatomen ist, der gegebenenfalls substituiert sein kann durch 
einen oder mehrere Substituenten, ausgew&htt aus nied.Alkyi, nied.AlkDxy, Halogen, Halogenfnied.^lkyl, Nitro, 
Amino, (nied.)Alkytamino, Di(nied.)alkylamino, Phenyl, Halogenphenyl, (nied.)Alkylphenyt, (nied.)Alkoxyphenyl, 
Hydroxy, Hydroxy(nied.)alkyl, -CONR 5 R 6 (worin R 5 und R 6 jeweils Wasserstoff oder nied.Alkyl sind) oder - 
NHS02(nied.)Alkyl. und welcher "HeteroaryTrest ein mono- oder bicyclischer Rest mit bis zu 1 1 Ringatomen und 
mit einem oder mehreren Sauerstoff-, Stickstoff- oder Schwefel-Heteroringatomen ist, und gegebenenfalls substi- 
tuiert ist durch einen oder mehrere Substituenten. ausgewflhlt aus nied.Alkyl, nied.Alkoxy. Halogen. Halo- 
gen(nied.)alkyl, Nitro, Amino. (nied.)Alkylamino, Di(nied.)alkylamino, Phenyl, Halogenphenyl, (nied.)Alkylphenyl, 
(raed)Altacyphenyl, Hydroxy. Hydroxy(nied.)alkyl, -CONR 5 R 6 (worin R 5 und R 6 jeweils Wasserstoff Oder nied.Alkyl 
sind) oder -NHSO^nied.JAIkyl; und der Ausdruck w nied." bedeutet daB der betreffende Rest 1 bis 6 Kohlenstoff- 
atome enthart. 

2. Verbindung nach Anspruch 1 , worin A die Bedeutung -CIV oder -CH2CH2- hat. 

3. Verbindung nach Anspruch 1 oder 2, worin R 1 darstellt: einen Phenyl- oder IMaphthylrest gegebenenfalls substitu- 
iert durch einen oder mehrere nied.Alkyl-, nied.Alkoxy-, Halogen-. Halogen(nied.)alkyl-, Nitro-, Amino-, (nied.)Alky- 
lamino-. Di(nied.)alkylamino-, Phenyl-, Halogenphenyl-, (nied.)Alkylphenyl- oder (nied.)Alkoxyphenyl- 
Substrtuenten. 




oder 
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Verbindung nach einem der Ansprdche 1 bis 3, worin R 2 bedeutet: einen Pyridinyl-, Pyrimidinyl-, Pyrazinyh Imida- 
zolyl-, Pyrazoiyl-. Triazolyl-, Benzimidazolyl-, Oxadiazolyl-, Imidazolinyl-, Oxazolinyl-, Pyrrolidinyl-, Piperidinyk 
Morpholinyl- oder Azepinylrest, gegebenenfalls substrtuiert durch etnen oder mehrere Substituenten, ausgewahlt 
aus nied.Alkyl, nied.Alkoxy, Halogen, Halogen(nied.)alkyl, Nitro, Amino, (nied.)Alkylamino, Di(nied.)alkytamino, 
Phenyl, Halogenphenyl, (nied.)AIkylphenyl und (nied.)Alkoxyphenyl. 

Verbindung nach Anspruch 1 , namlich 

1 -(2-Methoxyphenyl)-4-[2-(1 H-imidazol-1 -y0-2-(phenyf)-ethyl]-piperazin oder 

1-(2-Methoxyphenyf)-4-[2-(2-methyl-[1 H]-imidazol-1-y0-2-(phenyl)-ethyl]-pipera2in oder 

1 -(2-Methoxypheny1)-4-[2-(1 -pyrrolidinyl)-2-(pheny1)-ethyl]-piperazin oder 

1 -(2-Methoxypheny!)-4-(2-(1 H-imidazol-1 -y1)-2-(4-f luorphenyl)-ethyl]-piperazin oder 

1 -(2-Methoxyphenyl)-4-[2-phenyl-2-(4-phenyl-1 H-imidazol-1 -ylJ-ethyO-piperazin oder 

1 -(2-Methoxyphenyl)-4-[2-(1 H-benzimidazol-1 -yl)-2-phenylethyl]-prperazin oder 

(S)-[1 -(2-Methoxypherry1)-4-[2-(1 H-imidazol-1 -yl)-2-phenylethyl]-piperazin oder 

(RH1 -(2-Methoxypheny1)-4-[2-(1 H-imidazol-1 -yl)-2-phenylethyf]-piperazin oder 

1 -(2-Methoxypheny1)-4-[3-(1 H-imidazol-1 -yl)-3-phenylpropyl]-piperazin oder 

1 -(2-Methoxyphenyl)-4-[2-(4-methyl-1 H-imidazol-1 -yl)-2-phenylethy1]-piperazin oder 

5-(3-{4-(2-MethoxyphenyO-prperazin-1 -yt)-1 -phenylpropyl)-3-methyl-1 ,2,4-oxazidazol Oder 

5-[2-(4-(2-Methoxyphenyl)-piperazin-1 -yf)-1 -pheriylethyl]-3-methyM ,2,4-oxazidazol oder 

ein pharmazeutisch annehmbares Saureadditionssalz hievon. 

Verfahren zur Herstellung einer Verbindung nach Anspruch 1 , welches umfaftt: 

(a) Alkylieren eines Piperazins der Formel 



H N N-R 4 <") 



(worin R und R 4 wie in Anspruch 1 def iniert sind) mit einem Alkylierungsmittel, welches die Gruppe 
R^ 

2 V- A - (HI) 



(worin R 1 , R 2 , R 3 und A wie in Anspruch 1 def iniert sind) vorsiehl, oder 
(b) Reduzieren eines Amids der Formel 

R 

t 1 



r: rh\ 4 



X CR 3 -A*-CO V N-R 4 < VI > 



(worin R, R 1 , R 2 , R 3 und R 4 wie in Anspruch 1 definiert sind, und A 1 Methylen, gegebenenfalls substrtuiert 
durch eine oder zwei (nied.)Alkyl-Gruppen bedeutet), oder 

(c) Umsetzen einer heterocyclischen Verbindung der Formel R 1 H oder R 2 H (worin R 1 einen Heteroarylrest 
darstellt, und R 2 wie in Anspruch 1 definiert ist) mit einer Verbindung der Formel 
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R 2 .CH» 3 -A-/ Vr 4 < VIIIa) 



bzw. 



I 3 / • \ 4 (Vlllb) 

R .CHYR -A-N N-R 



(worin R, R 1 , R 2 , R 3 , R 4 und A wie oben definiert sind, und Y eine Abgangsgruppe bedeutet). oder 
(d) Arylieren oder Heteroarylieren einer Verbindung der Fbrmel 



R 



^CR 3 -A-N ' NH (IX) 
R 2 ^ 



oder 

(e) Umsetzen einer Verbindung, die das Anion 



R 



R - CH-A- ' ^N-R 



(X) 



aufweist mit einer Verbindung der Formel 

R 2 X (XI). 

worin X eine Abgangsgruppe darstellt, die Wr eine nucleophile Umlagerung aktiviert ist Oder 
(f) Bilden eines Anions einer Verbindung der Formel 

CHR (XIII) 



(worin R 1 , R 2 und R 3 wie in Anspruch 1 definiert sind). und Umsetzen desselben mit einer Verbindung der For- 
mel 
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R 



Y-A-N 



I ' N-R 



(XIV) 



(worin A, R und R 4 wie in Anspruch 1 definiert sind, und Y eine Abgangsgruppe bedeutet), oder 
(g) Cyclisieren einer Vertindung der Formel 



R 




(worin A, R, R 1 , R 3 und R 4 wie in Anspruch 1 definiert sind, und R 2 " eine uncyclisierte Gruppe bedeutet. die 
ein Vorlaufer eines mono- Oder bicyclischen heterocyclischen Rests ist), Oder 

(h) UberfOhren einer Base nach Anspruch 1 in ein pharmazeutisch annehmbares Saureaddrtionssalz hievon, 
Oder 

(i) UberfOhren eines pharmazeutisch annehmbaren Saureadditionssalzes nach Anspruch 1 in eine f reie Base. 

7. Pharmazeutische Zusammensetzung, welche eine Vertindung nach einem der Anspruche 1 bis 5 in Vereinigung 
mit einem pharmazeutisch annehmbaren Trager umfaBt. 

8. Vertindung nach Anspruch 1 zur Verwendung als Pharmazeutikum. 

9. Vertindung nach Anspruch 1 zur Verwendung als Anxiolytikum, Antidepressivum, Hypotensivum oder als Mrttel zur 
Regulierung des Schlaf/Wach-Zyklus, des EBverhartens und/oder der Sexuarfunktion. 

PatentansprGche fur folgende Vertragsstaaten : ES, GR 

1. Verfahren zur Herstellung einer Vertindung der Formel 



oder eines pharmazeutisch annehmbaren Saureadditionssalzes hievon, worin A eine Alkylenkette mit 1 oder 2 
Kbhlenstoffatomen, gegebenenfalls substituiert durch eine oder mehrere nied. Alkyl-Gruppen, bedeutet; R Wasser- 
staff oder nied. AJkyl ist; R 1 darstelrt: einen Aryi- oder Heteroarylrest. welcher "AryTrest ein aromatischer Rest mit 
6 bis 12 Kohienstoffatomen ist. der gegebenenfalls sutstituiert sein kann durch eihen oder mehrere Substituenten, 
ausgewahlt aus nied.Alkyl, nied.Alkoxy, Halogen, Halogen(nied.)alkyl, Nitro, Amino, (nied.)Alkylamino, 
Di(nied.)aIkyiamino, Phenyl, Halogenphenyi, (nied.)AIkylphenyl und (nied.)Alkoxyphenyi, und welcher "Hete- 
roaryTrest ein mono- oder bicydischer Rest mit bis zu 1 1 Ringatomen und mit einem oder mehreren Sauerstoff-. 
Stickstoff- oder Schwefel-Heteroringatomen ist, und gegebenenfalls substituiert ist durch einen oder mehrere Sub- 
stituenten, ausgewahlt aus nied.Alkyl, nied.Alkoxy, Halogen, Halogenfnied.^lkyl, Nrtro, Amino, (nied.)Alkytamino. 
Di(nied.)aJkytamino. Phenyl, Halogenphenyi, (nied.)Alkylphenyt und (nied.)AlkDxyphenyl; R 2 bedeutet: einen 
mono- oder bicyclischen heterocyclischen Rest mrt einem oder mehreren Sauerstoff-, Stickstoff- oder Schwefel- 
Heteroringatomen und mit bis zu 10 Kohlenstoff-Ringatomen, mit der MaBgabe, daB der mono- oder bicyclische 
heterocyclische Rest verschieden ist von einem Rest der Formel 



R 




(I) 
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(won n R 1 2 und R 13 jeweils nied. Alkyl darstellen oder zusammen mit dem Kbhlenstoffatom, an das sie beide gebun- 
den sind, Ci-C 6 -Cycloalkyl sind; R 14 Wasserstoff. Halogen, nied.Alkyl oder nied.Alkoxy bedeutet; und Y CO oder 
S0 2 ist); R 3 Wasserstoff oder nied.Alkyl darstellt; und R 4 bedeutet: einen Aryl- oder Heteroarytrest welcher 
"AryPrest ein aromatischer Rest mit 6 bis 12 Kohlenstoffatomen ist. der gegebenenfalls substituiert sein kann durch 
einen oder mehrere Substituenten, ausgewahlt aus nied.Alkyl, nied.Alkoxy, Halogen, Halogen(nied.)alkyl, Nitro. 
Amino, (nied.)Alkylamino, Di(nied.)alkylamino, Phenyl, Halogenphenyl, (nied.)Alkylphenyl. (nied.)Alkoxyphenyl, 
Hydroxy, Hydroxy(nied.)alkyl, -CONR 5 R 6 (worin R 5 und R 6 jeweils Wasserstoff oder nied.Alkyl sind) oder - 
NHS0 2 (nied.)Alkyl, und welcher "HeteroaryTrest ein mono* oder bicyclischer Rest mit bis zu 1 1 Ringatomen und 
mit einem oder mehreren Sauerstoff-. Stickstoff- oder Schwefel-Heteroringatomen ist, und gegebenenfalls substi- 
tuiert ist durch einen oder mehrere Substituenten, ausgewahlt aus nied.Alkyl, nied.Alkoxy, Halogen. Halo- 
gen(nied.)alkyl, Nitro, Amino, (nied.)Alkylamino, Di(nied.)alkylamino i Phenyl, Halogenphenyl, (nied.)Alkytphenyl, 
(nied.JAIkoxyphenyt, Hydroxy, Hydroxy(nied.)alkyl, -CON R 5 R 6 (worin R 5 und R 6 jeweils Wasserstoff oder nied. Alkyt 
sind) oder -NHS0 2 (nied.)AIkyl; und der Ausdruck "nied." bedeutet daG der betreffende Rest 1 bis 6 Kohlenstoff- 
atome enthalt; welches Verfahren umfaBt: 

(a) Alkylieren eines Piperazins der Formel 



is. 



HN ' N-R 



(worin R und R 4 wie oben def iniert sind) mit einem Alkylierungsmittel. welches die Gruppe 
R 2 



(worin R 1 , R 2 , R 3 und A wie oben def iniert sind) vorsieht Oder 
(b) Reduzieren eines Amids der Formel 



(VI) 




(worin R. R 1 , R 2 , R 3 und R 4 wie oben def iniert sind, und A 1 Methylen, gegebenenfalls substituiert durch eine 
oder zwei (nied.)Alkyl-Gruppen bedeutet), oder 

(c) Umsetzen einer heterocyclischen Verbindung der Formel R 1 H oder R 2 H (worin R 1 einen Heteroarytrest 
darstellt und R 2 wie oben def iniert ist) mit einer Verbindung der Formel 
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R 2 .CHYR 3 -A-N 




N-R 



(Villa) 



bzw. 



r\chyr 3 -a-/^~Vr 4 < VIIIb > 



(worin R, R 1 , R 2 , R 3 , R 4 und A wie oben definiert sind, und Y eine Abgangsgruppe bedeutet). Oder 
(d) Aryiieren oder rteteroaryf ieren einer Verbindung der Formel 



,CR 3 -A-N ' NH 



(IX), 



Oder 

(e) Umsetzen einer Verbindung. die das Anion 



R 1 - CH-A- N^N-R 4 < x > 

aufweist mrt einer Verbindung der Formel 

R 2 X (XO. 

worin X eine Abgangsgruppe darstellt, die fur eine nucleophile Umlagerung aktiviert ist, Oder 
(f) Bilden eines Anions einer Verbindung der Forme! 

R1 

\ 2 

/ CHR (XIII) 
R2 

(worin R\ R 2 und R 3 wie oben defirriert sind), und Umsetzen desselben mit einer Verbindung der Formel 
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R 



Y-A-N 



r ' n-r 



(XIV) 



(worin A, R und R 4 wie oben definiert sind, und Y eine Abgangsgruppe bedeutet), Oder 
(g) Cyclisieren einer Verbindung der Forme) 

R 




(XV) 



(worin A, R, R 1 , R 3 und R 4 wie oben definiert sind, und R 2 ' eine uncyclisierte Gruppe bedeutet. die ein Vorlau- 
fer eines mono- Oder bicyclischen heterocyclischen Rests ist), Oder 

(h) Gberfuhren einer Base der Formel (I) in ein pharmazeutisch annehmbares Saureadditionssalz hievon, oder 
0) Gberfuhren eines pharmazeutisch annehmbaren Saureadditionssalzes der Verbindung der Formel (I) in 
eine freie Base. 

Verfahren nach Anspruch 1 , wobei A die Bedeutung -CH 2 - oder -CH 2 CH 2 - hat. 

Verfahren nach Anspruch 1 oder 2, wobei R 1 darstellt: einen Phenyl- oder Naphthylrest, gegebenenfalls substituiert 
durch einen oder mehrere nied.Alkyl-, nied.Alkoxy-. Halogen-, Halogen(nied.)alkyl-, Nitro-, Amino-, (nied.)Alky- 
lamino-, Di(nied.)alkylamino-, Phenyl-, Halogenphenyl-, (nied.)Alkylphenyl- oder (nied.)Alkoxyphenyl-Substituen- 
ten. 

Verfahren nach einem der Anspruche 1 bis 3, wobei R 2 bedeutet: anen Pyridinyl-, Pyrimidinyl-, Pyrazinyl-, ImkJa- 
zolyl-, Pyrazolyl-, Triazolyl-, Benzimidazolyl-, Oxadiazolyl-, Imidazolinyl-, Oxazolinyl-, Pyrrolidinyl-, Piperidinyl-, 
Morpholinyl- oder Azepinylrest gegebenenfalls substituiert durch einen oder mehrere Substituenten, ausgewahrt 
aus nied.Alkyl, nied.Altaxy, Halogen, Halogen(nied.)aIkyl, Nitro, Amino. (nied.)Alkylamino, Di(nied.)alkylamino. 
Phenyl, Halogenphenyl, (nied.)Alkylphenyl und (nied.)Alkoxyphenyl. 

Verfahren nach Anspruch 1 , bei welchem das Produkt tst: 

1-(2-Methcxyphenyl)-4-[2-(1 H-imidazol-1-yO-2-(phenyl)-ethylJ-piperazin oder 
1 K2-Metrwxyphenyl)-4-[2-(2-methyl-I1 H)-imidazol-1 -yO -2-(phenyl) -ethyl) -piperazin oder 
1 -(2-Methoxyphenyl)-4-[2-(1 -pyrrolidinyl)-2-(phenyl)-etfTyl]-piperazin oder 
1-(2-Methoxyphenyl)-4-[2-(1 H-imidazol-1-y0-2-(4-fluorphenyl)-ethyl]-piperazin oder 
1 ^2-Metric«yprtenyl)-4-[2-phenyl-2-(4-pheny1-1 H-imidazol-1-yt)-ethyl]-piperazin oder 
1 -(2-Methoxyphenyl)-4-[2-(1 H-benzimidazol-1 -yl)-2-phenylethyl]-piperazin oder 
(SH1 -(2-Methoxyphenyl)-4-[2-(1 H-imidazol-1 -yl)-2-phenytethyl)-piperazin oder 
(R)-[1 -(2-Methoxyphenyl)-4-[2-(1 H-imidazol-1 -y0-2-phenylethyl)-piperazin oder 
1 -(2-Methoxyphenyl)-4-[3-(1 H-imidazol-1 -yt)-3-phenylpropyt]-piperazin oder 
1 -(2-Methoxyphenyl)-4-[2-(4-methyl-1 H-imidazol-1 -yl)-2-phenylethyl]-piperazin oder 
5-(3K4-(2-Methoxypheny9-p^ oder 
5-[2-(4-(2-Methoxypheny0-piperazin-1 -yf)-1 -phenyl ethyl] -3-methyl-1 ,2,4^Qxazidazol Oder 
ein pharmazeutisch annehmbares Saureadditionssalz hievon. 

Verfahren zur Herstellung einer phar mazeutischen Zusammensetzung, welches das Vereinigen einer Verbindung 
der Formel (I), wie in Anspruch 1 definiert, mit einem pharmazeutisch annehmbaren Trager umfaSt. 

Verfahren nach Anspruch 6. bei welchem der aktive Bestandteil durch ein Verfahren nach Anspruch 1 hergestellt 
wird. 
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Revendlcatlons 



Revendicati ns pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, IT, LI, LU f NL, SE 



1. 



Compose de formula : 



R 




(I) 



ou un eel d'addition d'acide pharmaceutiquement acceptable de celui-ci, dans lequel 

A est une chaTne alcoylene de 1 a 2 atomes de carbone, facultativement substitute par un ou plusieurs radi- 

caux alcoyle inferieur; 

R est hydrogene ou alcoyle inferieur; 

R 1 est un radical aryle ou htferoaryle, le radical "aryle" etant un radical arornatique ayant 6 a 12 atomes de 
carbone qui peuvent etre facultativement substitute par un ou plusieurs substituants choisis parmi les radicaux 
alcoyle inferieur, alcoxy inferieur. halogene, haloalcoyle inferieur, nitro, amino, alcoyl(inferieur)amino, dial- 
coyl(inf6rieur)amino, prfenyte. halopffenyle, a1coyf(inferieur)phGnyle et alcc*y(inferieur)ph6nyle et le radical 
"h6t6roar yle" etant un radical mono- ou bicyclique contenant jusqu'a 1 1 atomes cycliques et contenant un ou 
plusieurs heteroatomes cycliques d'oxygene, azote ou soufre et etant facultativement substitu6 par un ou plu- 
sieurs substituants choisis parmi les radicaux alcoyle inferieur, alcoxy inferieur, halogene, haloalcoyle inferieur, 
nitro, amino, alcoyl(inferieur)amino, dialccyl(inferieur)amino, plfenyle, halophenyte, alcoyl(tnferieur)phenyle et 
alcoxy(iriferieur)ph6nyle; 

R 2 est un radical heterocyclique mono- ou bicyclique contenant un ou plusieurs heteroatomes cycliques d'oxy- 
gene, azote ou soufre et contenant jusqu'a 10 atomes de carbone cycliques a condition que le radical hetero- 
cyclique mono- ou bicyclique soit autre qu'un radical de formule : 



(ou R 12 et R 13 sort chacun alcoyle inferieur ou conjointement avec I'atome de carbone auquel ils sort tous les 
deux attaches representent un cycloalcoyle en C4. 6 , R 14 repr6sente hydrogene, halogene, alcoyle inferieur ou 
alcoxy inferieur et Y est CO ou SOJ ; 
R 3 est hydrogene ou alcoyle inferieur; et 

R 4 est un radical aryle ou heteroaryle, le radical "aryle" etant un radical arornatique ayant 6 a 12 atomes de 
carbone, qui peut §tre facultativement substfafe par un ou plusieurs substituants choisis parmi les radicaux 
alcoyle inf6rieur, alcoxy inferieur, halogene. haloalcoyle inferieur, nitro. amino, alcoyl(inf6rieur)amino, dial- 
coyl(infe>ieur)amino, phtnyie, haloprfenyle, alcoyl(inf6rieur)phenyle. alcoxy(inf6rieur)ph6nyle ) hydroxyle. 
hydroxyalcoyle inferieur, -CONFER 6 (ou R 5 et R 6 sort chacun hydrogene ou alcoyle inferieur) ou - 
NHSC^alcoyle inferieur et le radical "h6feroaryle" 6tarrt un radical mono- ou bicyclique contenant jusqu'a 1 1 
atomes cycliques et contenant un ou plusieurs heteroatomes cycliques d'oxygene, azote ou soufre et etent 
facultativement substifcfe par un ou plusieurs substituants choisis parmi les radicaux alcoyle inferieur, alcoxy 
infeneur. halogene, haloalcoyle inferieur, nitro, amino, alcoy1firterieur)amino, cDalcoyl(inferieur)amino, phenyle. 
halophenyie. alcoyl(inf6rieur)ph6nyle. aicoxy(infeneur)ph6nyle. hydroxyle, hydroxyalcoyle inferieur. -CONR 5 R 6 
(ou R 5 et R 6 sort chacun hydrogene ou alcoyle infeneur) ou -NH$C>2alcoyle inf6rieur, 
et le terme "inferieur" signrfie que le radical en question contient 1 a 6 atomes de carbone. 

2. Compose selon la revendication 1 , dans lequel A est -Chfe- ou -ChfeCfV. 




R 



14 



OU 




O 
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3. Compose selon ta revendication 1 ou 2. dans lequel R 1 est un radical phenyle ou naphtyle facultativement substitue 
par uri ou plusieurs substituants alcoyte inferieur, alooxy inferieur, halogene, haloalcoyle inferieur, nitro, amino, 
alcoyl(inferieur)amino, dialcoyl(inferieur)amino. phenyle. halophenyle, ateoyl(irrferieur)phenyle ou alcoxy(infe- 
rieur)phenyle. 

4. Compose selon Tune quelconque des revendications 1 a 3, dans lequel R 2 est un radical pyridinyle, pyrimtdinyle, 
pyrazinyle. imidazolyle, pyrazolyle, triazotyle, benzimidazolyle, oxadiazolyle, imidazolinyle, oxazolinyle, pyrrolidi- 
nyle, piperidinyle, morpholinyle ou azepinyle, facultativement substitue par un ou plusieurs substituants choisis 
parmi alcoyle inferieur, alcoxy inferieur, halogene, haloalcoyle inferieur, nitro, amino, alcoyl(inferieur)arnino, dial- 
coyl(inferieur)amino, phenyle, halophenyle, alcoyl(inferieur)phenyle ou alcoxy(inferieur)phenyle. 

5. Compose selon la revendication 1 , qui est 

la 1 -(2-methoxypherryl)^-[20 H-imida^ ou 

la 1-(2-methoxypheii^-[2-(2-me^ ou 

la 1-(2-methoxypheny0^-[2-(1^ynolidin^ ou 

la 1-(2-methoxyphen^H-[2-(im ou 

ta 1-(2-methox^henylH-[2iDh^ ou 

la 1 -(2-methoxyphenyl)-4-[2-(1 H-benzimidazol-1 -y1)-2-phenylethyl]piperazine ou 

la (SH(H2-methoxyphenyl)^(2-(1H-imid^ ou 

la (R)-[(H2-methoxyphenyl)-4^2-(1HH ou 

la t-(2-methoxyphenylM-p^1HHmid^^ 

la 1-(2-methoxyphenylH-[2-(4^^ ou 
la 5-[3-(4-(2-methoxyphenyl)pipe ou 
la 5-[2-(4-(2-methoxyphen^ ou 
un sel d'addition d'acide pharmaceutiquement acceptable de ceux-ci. 

6. Precede de preparation d'un compose selon la revendication 1 , qui comprend 

a) I'alcoylation d'une piperazine de formule : 



R 




(ID 



H N 



N-R 



(ou R et R 4 sorrt tels que def inis dans la revendication 1) avec un agent alcoytant fournissant le radical 




CR 3 - A - 



(III) 




(ou R 1 , R 2 , R 3 et A sort tels que def inis dans la revendication 1) 
ou 
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b) la reduction d'un amide de formule : 



CR 3 -A 1 -CO / ' Vr 4 < VI) 
R 2/ \—/ 



(ou R ( R 1 , R 2 , R 3 et R 4 sont tels que def inis dans ta revendication 1 el A 1 est methylene facuftativement subs- 
titue par un ou deux radicaux alcoyle inferieur) ou 

c) la reaction d'un compose h6terocyclique de formule R 1 H ou R 2 H (ou R 1 est un radical heteroaryle et R 2 est 
tel que d6fini dans la revendication 1) avec respectivement un compost de formule : 



R 2 .CHYR 3 -A-N N-R 4 



(Villa) 



ou 



R 1 .CHYR 3 -A-/"^\-R 4 (VHIb) 



(ou R, R 1 , R 2 R 3 , R 4 et A sont tels que def inis ci-dessus et Y est un radical partant) ou 
d) I'arylation ou I'heteroarylation cTun compose de formule : 



R 1 



,CR-A-N ' NH 
R 2 W 



(IX) 



OU 

e) la reaction d'un compost ayant I'anion : 



R-CH-A-N ' N-R 



(X) 



avec un compose de formule : 

R 2 X (XI) 
ou X est un radical partant qui est activ6 par deplacement nudtephile ou 
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0 la formation <f un anion d'un compost de formute : 



10 



CHR 3 (XIII) 



/ 
R 2 



(oil R 1 , R 2 et R 3 sont tels que d6finis dans la revendication 1) et sa reaction avec un compose de formule : 
R 



Y-A-N ' N-R 4 



(XIV) 



(ou A, R et R 4 sont tels que d6f inis dans la revendication 1 et Y est un radical partant) 
ou 

g) la cycltsation d'un compose de formule : 

R 

A 



R 2 W 



R - 3 

CR-A-N ' N-R" 



(XV) 



(ou A, R, R 1 , R 3 et R 4 sont tels que definis dans la revendication 1 et R 2 est un radical non cydis6 qui est un 
precurseur (fun radical heterocyclique mono- ou bicycltques) ou 
35 h) la conversion d'une base selon ta revendication 1 en un sel cf addition d'acide pharmaceutiquement accep- 

table de celle-ci ou 

O la conversion d'un set d'addition d'acide pharmaceutiquement acceptable suivant la revendication 1 en une 
base libra 

40 7. Composition pharmaceutique comprenant un compose selon Tune quelconque des revendications 1 a 5, en asso- 
ciation avec un excipient pharmaceutiquement acceptable. 

8. Compose selon la revendication 1 , a utiliser comme produrt pharmaceutique. 

45 9. Compos 6 selon la revendication 1 , a utiliser comme anxiolytique, antidepresseur, hypotenseur ou comme agent de 
regulation du cycle sommeil/eveil, du comportemerrt alimentaire et/ou de la fonction sexuelle. 
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Revendicati nsp ur les Etats contractants suivants : ES, GR 
1 . Procede de preparation d'un compose de (ormule : 



R 



R 

R' 



CR-A-N ' N-R 
V_/ 



(I) 



ou un sel d'addition d'actde pharmaceutiquement acceptable de celui-ci, dans lequel 

A est une chalne alkylene de 1 a 2 atomes de carbone, facultativement substitute par un ou plusieurs radicaux 
alcoyle inferieur; 

R est hydrogene ou alcoyle inferieur; 

R 1 est un radical aryle ou heteroaryle, le radical "aryle" etant un radical aromatique ayant 6 a 12 atomes de 
carbone qui peuvent etre facultativement substitues par un ou plusieurs substrtuants choisis parmi les radicaux 
alcoyle inferieur, alcoxy inferieur, halogene, haloalcoyle inferieur, nrtrb, amino, alcoyl(inferieur)amino, dial- 
coyl(inferieur)amino, phenyle, halophenyle, alcoyle(inferieur)phenyle et alcoxy(inferieur)phenyle et le radical 
-heteroaryle" etant un radical mono- ou bicyclique contenant jusqu'a 1 1 atomes cydiques et contenant un ou 
plusieurs heteroatomes cydiques d'oxygene, azote ou soufre et etant facultativement substitue par un ou plu- 
sieurs substituarrts choisis parmi les radicaux alcoyle inferieur, alcoxy inferieur, halogene, haloalcoyle(infe- 
rieur), nitro, amino, alcoyl(inferieur)amino, diaIcoyl(inferieur)amino ( phenyle, halophenyle, 
alcoyl(inferieur)phenyle et alcoxy(inferieur)phenyle. 

R 2 est un radical heterocyclique mono- ou bicyclique contenant un ou plusieurs heteroatomes cydiques d'oxy- 
gene, azote ou soufre et contenant jusqu'a 10 atomes de carbone cydiques,' a condition que le radical hetero- 
cyclique mono- ou bicyclique soit autre qu'un radical de for mule : 




(ou R 12 et R 13 sont chacun alcoyle inferieur ou conjointement avec I'atome de cartxxie auquel its sort tous les 
deux attaches represented un cydoalcoyle en C4. 6 , R 14 represents hydrogene, halogene, alcoyle inferieur ou 
alcoxy inferieur et Y est CO ou SO2); 
R 3 est hydrogene ou alcoyle inferieur; et 

R 4 est un radical aryle ou heteroaryle, le radical "aryle" etant un radical aromatique ayant 6 a 12 atomes de 
carbone, qui peut etre facultativement substitue par un ou plusieurs substrtuants choisis parmi les radicaux 
alcoyle inferieur, alcoxy inferieur, halogene, haloalcoyle inferieur, nitro, amino. alcoyl(inferieur)amino t dial- 
coyl(inferieur)amino, phenyle. halophenyle. alcoyl(inferieur)phenyle. alcoxy(inferieur)phenyle, hydroxy, 
hydroxyalcoyle inferieur. -CONR 5 R 6 (ou R 5 et R 6 sont chacun hydrogene ou alcoyle inferieur) ou - 
NHS02alcoyle inferieur et le radical "heteroaryle'' etant un radical mono- ou bicydique contenant jusqu'a 1 1 
atomes cydiques et contenant un ou plusieurs heteroatomes cydiques d'oxygene. azote ou soufre et etant 
facultativement substitue par un ou plusieurs substituarrts choisis parmi les radicaux alcoyle inferieur, alcoxy 
inferieur, halogene, haloalcoyle inferieur, nitro. amino, alcoyl(inferieur)amino, o5alcoyl(inf erieur)amino, phenyle, 
halophenyle. alcoyl(inferieur)phenyle. alcoxy(inferieur)phenyle t hydraxyte, hydroxyalcoyle inferieur, -CONR 5 R 6 
(ou R 5 et R 6 sort chacun hydrogene ou alcoyle inferieur) ou -NHSC^Icoyle inferieur, 
et le terme "inferieur" signif ie que le radical en question contient 1 a 6 atomes de carbone, lequel procede com- 
prend 
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a) I'alcoylation d une piperazine de formule : 




(ou R et R 4 sort teJs que d6f inis ci-dessus) avec un agent alcoylant fournissant le radical : 

R 1 

\ 

CR 3 - A - 

/ 
R 2 



(ou R 1 , R 2 , R 3 et A sort tets que def inis ci-dessus) ou 
b) la reduction d'un amide de formule : 




(ou R. R 1 , R 2 R 3 et R 4 sort tels que def inis ci-dessus et A 1 est methylene facuttativement substitue par 

un ou deux radicaux alcoyle inferieur) 

ou 

c) la reaction d'un compose heterocyclique de formule R 1 H ou R 2 H (ou R 1 est un radical heteroaryle et R 2 
est tel que ci-dessus) avec respectivement un compose de formule : 



R 2 .CHYR 3 -A-N N-R 4 (Villa) 



ou 

R 



R ' .CHYR J -A-N N-R 4 (VIIIb > 



(ou R. R 1 , R 2 , R 3 , R 4 et A sort tels que def inis ci-dessus et Y est un radical partart) ou 
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d) I'arylation ou l*h6t6roaryfation d un compost de formule : 

R 

A 



R - 3 

.CR-A-N ' NH 



R 



ou 

e) la reaction d'un compose ayant I'anion : 



(IX) 



rf\ 4 



, 0 rf\ 4 (x) 

R-CH-A-N ' N-R 



avec un compost de formule : 

R 2 X 

oil X est un radical partant qui est active par displacement nucleophile 
ou 

f) la formation d'un anion d'un compose de formule : 

R 1 

\ 

CSS? (XIII) 



(oil R 1 , R 2 et R 3 sont tels que def irtis ci-dessus) et sa reaction avec un compose de formule 
R 

rf\ 4 

Y-A-N ' N-R 

^ ^ (XIV) 

(oCi A. R et R 4 sont tels que definis ci-dessus et Y est un radical partant) 
ou 

g) la cyclisation d'un compose de formule : 



.CR-A-N ' N-R 



K (XV) 
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(ou A, R, R 1 , R 3 et R 4 sont tels que def inis d-dessus et R 2 " est un radical non cyclise qui est un precurseur 

d'un radical heterocyclique mono- ou bicyclique) 

ou 

h) la conversion d'une base de formule (I) en un sel d'addition d'acide pharmaceutiquemerrt acceptable de 
celle-ct ou 

i) la conversion d'un sel d'addition d'acide pharmaceutiquement acceptable d'un compose de formule (I) 
en une base libre. 

Procede de preparation d'un compose selon la revendication 1 , dans lequel A est -CH 2 - ou -CH 2 CH 2 -. 

Procede de preparation d'un compose selon la revendication 1 ou 2, dans lequel R 1 est un radical phenyle ou 
naphtyle facultativement substitue par un ou plusieurs substituarrts alcoyle inferieur, alcoxy inferieur, halogene, 
haloalcoyle inferieur. nitro, amino, alcoyl(inferieur)amino, dialcoyl(inferieur)amino, phenyle, halophenyle, 
alcoyl(inferieur)phenyle ou alcoxy(inferieur)phenyle. 

Compose selon I'une quelconque des revendications 1 a 3, dans lequel R 2 est un radical pyridinyle, pyrimidinyle, 
pyrazinyle, imkJazolyie, pyrazolyle, triazolyle. benzimidazolyte, axadiazolyle, imidazolinyle, oxazolinyle, pyrrolidi- 
nyle, piperidinyle, morpholinyle ou azepinyte facultativement substitue par un ou plusieurs substituants choisis 
parmi alcoyle inferieur, alcoxy inferieur, halogene, haloalcoyle inferieur, nitro. amino, alcoyl(inferieur)amino, dial- 
coyl(inferieur)amino, phenyle. halophenyle, alcoyl(inferieur)phenyle ou alcoxy(inferieur)phenyle. 

Procede selon la revendication 1, dans lequel te produit est 

la 1-(2-methc*yphenyl)-4-[2-1H-™^ 0 u 

la 1-(2-methoxyphenylH-[2-(2Hfnethyl-[1H]HmidazoN ou 

la 1-(2-methoxypheriyH-[2K1i^^ ou 

la 1-(2-methc»xypherTylM-[2-(W ou 

la 1-(2-methoxypheiTyl)-4-[2i3henyl^ ou 

la 1-(2-methoxypheriyH-[2-(1H^enzi^ 0 u 

la (S)-[(1-(2-m&haxyphenyt)-4-(2-0^ ou 

la (R)-[(1-(2-methoxyphenyl)-4-(2-{1 H-imidazol-1-yl)-2-phenylethyI)piperazine ou 

la 1-(2-methc*ypheny0^^ ou 

la 1-(2-metrK»cyphenyO^-[2-H^ 0 u 

la 5-[3-(4-(2-m&hcxyphenyl)pipera ou 

le 5-[2-(4-(2Hnethoxypheny0pi^^ ou 

un sel d'addition d'acide pharmaceutiquement acceptable de ceux-ci. 

Proced6 de preparation d'une composition pharmaceutique qui comprend la mise d'un compose de formule I 
comme def ini dans la revendication 1 ou d'un sel d'addition d'acide pharmaceutiquement acceptable de cetui-ci en 
association avec un excipient pharmaceutiquement acceptable. 

Procede selon la revendication 6. dans lequel Hngredient actif est prepare selon un procede de la revendication 1 . 
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